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ic. fi^14A<Bi</Mi-e^A<J;< s ^iSSEtfffi < X 

-&o intuit, sb^^-- **-v^f£*^i^s-rs 

®C:J?£ 1 OOA*iST-f±*g8l&4 e V^iSro^gg2 
eM^^r-T-Sirttlc. iSI5£JlllfeL$1-<BgBttA< I TO 

§26 i tzti. mmmmmtmmwLmta>mz/UT 
x.w.e.3 2£fri-t&zt\z£ ymmi—ii-vinitm 
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[8t**n mmt. ®&tii±\z3imz*itzmm&m 
« § jgB^^-- # - v >? %%m=b t . Bam*- #=. * <7 

Wi&W>mW.ft<nUfttf I TO (indium tin oxide) 

[i«**2] mwmmmtfmz 1 ooA*it-j»*a 

**1 E«<D5j— #=<y$f6ft*ift. 
[8f**3] S*SA<SB^-efe^lS*«1 XI*8S**2 

**1 ~3<D^-T*l*M *I-8I** 2 SHfiW 
[»**5] aBJ#mJl*<D&JIJl;!><Mg;&U:A gfr 

e>fc-&sf**i ~3<o^-r*t*M jai-iem©^-— a-v 

[8t**6] mw&mmo) i r omit* 3tmm<D±iz 
mm (f*v->3» $nfctoT*fc-sii**i -5C75 

[If** 7] SSMflroi TOlA<1 0 0 0-4 0 
o o A0>H£T-fc3»** 1 ~ 6»l»f<«M *I=SB« 
to*- 1J-v 

[81**8] StS±0«m«I^A<SBJ-c?fc^tt*]Sl 
~7©^-r*tAM *lzlBK<»^— #--v^*3fe«S. 

[1***9] iSiroiiffitfiTog-cfe^H* 
* a ibkot^- is- v v §zatm&o 

[11**10] &&L±o>mmtiLmtfit£is.m?z>$Lm, 

H-efcSlS**1 ~7<D^-f:M>M *[CfEK<D;r-:tf= 

[81**11] mm*- n-vtmitmi-tfm^Tn 

[IS**12] SBJ^— **^«v->«pt^7!)<^S^^ 
□ ISitStoif 3Rjs i ~ i ooivrti* i *i=l5K<7j^- 



[5&BJ3£>I¥$B£gftBjn 
[000 1] 

(organic) fgjfe^^f-lzii L. ftiz^ W-mMT&ml&m. 

x* *j ffl *t s ^ a - & % i - m t . 

[0 0 0 2] 



K (LED) . IIiU^ hD;u5=N-tr> 

[0 0 0 3] Vt*0>tmft&.ffi\Zt3^X\3:. *B (L 
S) ^ASvSt (LCD) <!: LT*Q£>:h-Sfc&fI(D 

0)LCDOi!jf^lcl*-J6O(iffitt^fei)A<. 

5t;b<&^T? $>•!>. *fc. 71n-<<-y^ hU-7 7.5C<Da^ 
Slt-li, ^ft^htfl o<DLCilflt£igl!)-t*#3<J:5 

LTfrfrft-C S. W. T-yZftW. E. 

/\-7- KICK'S) rspsMg^Sj . ^i>f-f>^ 
'J * 1 993*3flt, 90~97^-i/, 

izfci-r&fBaiT-ii. 1 99 5$*tC. ¥ffiiS*g§ 
CDTpli^l*4 0-5 0^* K^UCfc-St^&LTl^ 

[0 0 0 4] *7-a^^SI*. * (R) * « (G) , 
n (B) (7)3JlfelrS-^^TSgfe$*LSo *— H-V* 
*««*«ofc#e. i^fe. frfeSSjtiSt^ (LED) 0) 

[0005] ^4x*ii. gt»jl^i;a^ro^--**->v 
v&Km+m&te. ®.*mtLxmi Aizm*$ti.x^ 

•5) 2S / ^-f-Pll|ja (double heterostructure) LED 
t%Z.t>tlX^Z><, C<0L ED^Iitl*. GaAs^In 
p^f* N ^>'Ef'5)fi£3feA , ''3OT'l' l^t— ii— (inorgani 
c) L EDtltG£"C?fe'So 
[0 0 0 6] 01 Atitiftli, *'7^J)li 1 0 
±.\zmt®><< >v-7A (I TO) ©still 1*<tt^$H 

rfcy. is3tt#gi o&tfftm 1 i=j:yiiBtM 

LTt^-So ?fel=, fflfEI TOI1 1±ICI*. (US 
1 00-500A) ^--**^-v7l4<0IEfl.^Kl@ (HT 
L) 1 2A<^|C«J;yiai+t,+i.T^So fLTHTLf 
1 2(7)^®ICl* s -5|t^ (-gftWICliUS 5 0~ 1 0 0 
A) Igjfclf (EL) 1 3A^ntS^r^S. JiiEMA<SI 

z\o>mzm< Ltzys^mm^wimz&m^^m^M 

< T-#-5„ feitlf (EL) 1 3I±, fjfSHS 10 0-5 
OOArom^f-fiSite (ETL) 1 4^P>{fc*S£:h.a* ; ? : 
i:, HTLB1 2^f>«tS$*t^iEfl,t*^^-r-5^m 
r-fe.s„ ETLirosiii. ieti«J: y tm^co^ 
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bETL, EL. HTLiOlW^ 1 994*3^1 
5 0510), *>&ICcfc«>#B1$lMB5* 2 9 4. 8 7 

[000 7] EL11 3\Z\t. ftBStStfL EDCDS 

I*. AHIftttBl 5. 1 6&tf±gl5m*lJf 1 7£tef£L 

Hi 7 1*. t-*Z*;9ET LB 1 4|Zfggi-r^>Mg/ 
Ag*(D^SfeBl 7' <t. Mg/Ag^J* (Au) 

xiiffi (Ag) x-&mLtzm<xwn±mM$i&<D&m$L 

1117" fc*&tt«2MMK£4r*-«. @I^IH 
7" f*. SB^t'feSo BrJ£a>/<<f 7X«E4<J:«MnMI 
1 7tft«li1 5, 1 6B8lcaJlraaF;K4£* #7Xifi 
1 0£iiLTS£5fcA<±i;<5o 11 A0LE D^li. 35 
5tefe^*<Z>«j3cl::»-3l^T. 0. 0 5%-4%O*a 

[0 0 0 8] ^^T-Dfiig (single heterostructur 
e) $to)3i|(D«E*fl)t- 

LTHJ 1 BI^H^3f^T^^o -tO^ag^ia 1 A 
T^$tLfct<7)i:515 £C*>I£. ELl13^ETLf 
CD&g^-T Hi ACDET Ljf 1 4*Bl]»T?S4 

fcttlcl*. HI BT^-T^^CDE LB 1 3 1*. «^-*3l 
fie**<K<&<Tlifc&fcl\, -t3"e&lt*Ui. Si A 

X*7f:Ltzm*tmm<DET LSI 4*gljrcKlt*iBB*< 

[0 0 0 9] g^lCfe^T!*, ifeLEOtf, gt,Sd^ 
*<«fcl>i: fliTOS. fit, -5-a)iEl)SIE(i3~ 1 o 

[0 0 10] MlcftfcaHferoLEDSt^-A^ J&ll (tK'J 
U^o HT*^Lfc<fe5l=, #7X3£J$H 1 AMSl^ I TO 

Tog3±.ici*. m^.\t. ^.ev^jK'j v-(D*-** 

ti^-s. DtriE^JSi*. M g . ca. tmmmsnamm'si 
[ooi i ] Ltt-tf=?9tt*ft«tto 



^ >t>IC e fc§*ll!f$I'Fm5. 2 9 4, 8 7 0-5§-|-fBft$ 

«JfcS4v Rfc4*:?iIiffcB«A^#fe;&i;i*fea>3fcA< 

J»%4. fci*3©r*, sawn*. ELicoi^ftS 
5tSB(DS:T-S!l*t ( 1 -2ifiJfc) <D»fc'^t>T-fc-5„ SE 
ot, #f6Jtfe(c»J5Urfit^|pl[z-S(D|HJBI^ia^-C 

[0 O 1 2 ] 

*i*scii=j:y rgb 

A<«fc<, *LTBB«EA««<TSrt;*-#=v^LE 

[001 3] *aBWc««$*t-s*^-i=«fcy» ttifti 

8fi©#>I<0B#fr&&fe£3Sjfc-e#.5,fc3l::. 

iztmzm+mmm. fir, (inttA<s<risji=ix 

h A<(£l> 3 ft*-*'- £ *%X?a>£0tA< «Tffi£ 
[0 0 1 4] 

m.w*- s§3tm^-icjg-r§sictt»nis4 e v 

A'lTO (indium tin oxide) @t$ti, C<7)SBJS« 

t ic <fe y sa^^-- >y ^ m&m*i>m&i z*xx%z% 

[0 0 1 5] ±f5*^BJ(Dfgit<*: (LED) ^ffJffl-TH 
\i. SBJalSi•CSL^IC»!liL^fA<^.ttlS<OLED^i® 

<7), 5T$L<I*3-D<7)^-— -v^ L E DAv€,/«f.5^fe 

ftitm* (led) ^m^-r-sctAt-e^So CW^/^ 
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[0 0 16] 

[XHttftlfeOiBtt] B1 Aid*. ffixELfc-S'N^a 

[0 0 1 7] H2AI4. *J8BJJ<0-£ffi»ttlCfcl+4, 
jSfiXI4K£3S»lz J: y »jjt * fife*- -y * BAn b 
ft*3f»l^'hS(D*aRGBlI*«iS*fBflllSlC*LfcBT 
BHT?»4. (&JS^I TOjtt?) **fc*m±T?t» 

H2 0. 2 1, 2 2Vtt£5U*§£W<Dmt&MMT*fo 
*LED<D2«'VrP*ift (DH) «l^lStl)o K 

wzmmzi"z>tzto. mz An&siz* led2oji 

BOJEfflU:* L E D 2 1 £*fHfflSI-. LED2 2£±g|5 
[Z^m-t^Zt ffho 02 A-e(4L ED*SlS*lS]IC 
SILTUS^ ffeO^fSjlCL E D^ififaj-r^Ci: t^T 

fre-efc^o teic. m^ptsig (sh) oled cm i 

B) ^°'J7-ILED (SIC) HtDHSigLED 

[0 0 1 8] Ht^2 OOfgjgCll*. ITOjf3 5^®± 
fttUScft. X(4S@^1±fcHTLJl2 0H 
3b<4**l4o JtpflO E T Ll2 0 Tli, flflK-Ii. HI 2 A 
T*H^LfrfR^«iftCDii^(Dcfe-5(C. T35(OHTLl2 

0 H ^OTT* E LI 2 0 E ^t'^So ffrlSETLB 
2 0T&t/BLT-CKBB-r4*a)ffia)ET LJBI4. M (8 

& 0 f a)ffia)Sa jfet-f - y ^ e t l itta)«i 

^bMiS^5, 2 9 4. 8 7 0-S§-|ZfBic£ 
ftTl^&o ETLi20T(Da®i:ii, W*5 0AJ5TF 

o>m<+ *a*"caoft»iB*a>«^ (»£l<i*<4 

eV) a)4Ii2 6MA*fiJS*lT^«o C(D<£*g<hL 
T. Mg, Mg/Ag, A s«ft<*tf ?>*l£o Sl^. * 
I§2 6M(Dj|®lCl4. i0)S^iI$lITOl2 

6 i +t"ct^5 mwzffimz-fztz&b. c*t£ 

H:£J§B 2 6 M £ 2 6 I CD 2 BH/££. 1UT I T 
I§ 2 6 tBf -S*o ) o «rlB2«^T-PaiiS*^2 0, 2 
1. 2 2<D*-;h,^ft0)Tflil-ei*. 26^1111012 6 

1 , 3 5_tU:jgS5H T Lif #ff2f££;fxTl>&o fit, 
^<D±fc(4E LB*<»Jf $*lTfcy. Elc*(D±|::ld:ffe 
OET LB^»I**lt^So HTLl, E T Li, I 

TOi, *^:tf~*;/<7 E LBI4. ^n^^iffl/^ 

ft. T L/Ia)J?$l4 5 0-1 0 0 0 A. §EL10 



H3Fl450~200A. SET LB<7)J?£I45 0~ 1 0 
0 0 A. #£K®2 6MC0J5SI4 5 0- 1 0 0 A. I 
TOH26U 35(Df $1*1 000-4000Agg 

tfei)o <jfi»*«fc*>u:ii. &mt 

tic. ±lB*fr*SHf=-«BB-Ctt4'<<»^tO!)fc-r* 
<7>7b<M£Ll^o ftoT. §LED20, 21. 22 (I 
TO/4Il^t;) <Dm$\*2 0 OASfit-r40)35< 

[00 19] DH<SagLED^IZ{t^.TSHtgig(7)L 
ED*^--eWIE*^-2 0, 2 1. 2 2£J&fi£Lfc*^ 
ET Ljf StfE LBtt. gjl BOS H ^igT'iS^fcB 1 

3kmmzm-<Dm-(*mj$.'tz>z.t\ztj;z> 0 coin 3 

14* -«MI::I4* A I U- hT^/S$ ti$> 0 Z.C0 

&5um z F<D®\tfm2 Bizgi^stiTfcy . c 

EL120E, 2 1E. 2 2E(?)^f^ E LMJSl 
ET LBa>«*fe£«*.Tl*So LfrLUtf*^ 12A 
£>D HfgjgL E D*BJff4. i2BOSH«i|0LEDa 

B*tt*Lfc»d* ±tttt«£cfcy*»*lz-e#*i# 
l^«ky*<-C#*t^3*Brt*-r*. 

[0 0 2 0] S2 A&1/2 BIZfcl^TI4. LED|^ 
^'fc^SLM^ftTl^^ #*^&<D«ffi*5fctt(4 
LED 2 0. 2 1. 2 2<Dl^tl\Ztel^Tij&*mz — 

2 1.2 2 I4SIMC;J- h **lT l^fti&Sttft < . 
Hi 2EIZ. ±IH^/0«lcaB3?*lfrL EDSTOM 

L* 0 3<lCDLEDm^ffiB(*8-v9]*a-r4mffi*^J^I-r 

l^T^BJtE^t^C^^t^^o (tot, §LEDi 
^2 0. 2 1 . 2 2<7> J E-*l-? ? *U4. 02A. i2Bt^ 
■T^aiZ^^ICR. G. B5fc&£^££l±£C<h*<-C 

fit, coTfegii*. SB^B^ssLrai 

SEI2T*££o 2 &DH«ii^2 0. 2 1. 2 2 

E^wAfl-rsctic^yffius+LSo 2m^ j rP^itL 

ED20f4. *fe3tli^ai^-rSo 2l^fa« 
®LED2 1lii6M, 2l^fDSgLED2 2(4 
*fe*£l£iii2j-r£o LED2 0. 2 1 . 2 20f*lf 
*U=tt#-r*ft«»«l=»«*1*--C. LEDff20, 
2 1.2 2*fflgiJfzXI4*ft*ffl*1i-CiEB*14-*Ltt. 
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[O O 2 1 ] 02 ARlfMZ B£>#JTI£. LED^^f-2 
0. 2 1. 2 2I£. A*7f 'J- 3 2. 31, 3 OlZcfcy 
BlBSii«/W7X«El:J:ot**if*iKi4*i4o 
^7f'J-3 2, 3 1, 3O0)jEffi4g^ 
^ft^^t-^ L E Dfft^-2 0. 2 1. 2 2<DT 
/-KS?4 0, 4 1 . 4 2. Jtfiv-KWiLt 
ftffl-T4«B^2 1, 2 1. 4 M'7f'J-3 
2. 3 1. 3 OOftS^iSlEttSo LEDI 
•f-2 0. 2 1. 2 2<D-t*t-P*L35^&*A<ai*$*L*o C 
<D»fi\ »i6t*^7f M — 3 2. 31. 3 0JLED 

■f) fCefey, L E DMT- 2 O . 2 1. 2 2^ta*<l 

[0 0 2 2] *^B^(OSI!£^®lCfctNrii. 
2 BtB^LfcLED*^2 2tfiaS±» I T Oft* 
12 6 lit aBHT?*y, K7^«SS»fc LT 

[0 0 2 3] *^0JOft!l<7>SIJfi^^T*(i. ±gfll£ 

MS 2 6i$, Ji;5ra]izjiA,T:< 4***«i 3 rctfijc-t 

TJ5S*T£<5<£ dd, Mg/Ag, I n. Ag. Au^ 

If ^Cdr^t^^o *7Xifi3 7 i I TOl3 

5BBfz^»R*»Blll*«IAL-C3^S*tli*»ja-r*C 

[0 0 2 4] te<7>ggjfcff2*g<h LT. 02 A <Dfft^£ £*t 

5 filE«ia(D« t L T I* H 2 C -C « r * 3 ft * (D *< & 
y. I T Of 3 5 Itlt'filtttMl 3 8 i * 

tl*o C^Uffl^^fcfclNT, «Att»ftL E D 2 OfC 
»B LT^4t»«ck5l3, MICE L12 0 
l>5HTLl2OHtETL!2OTt0)fil3&<, SfclC 

*aSfi*B2 6MI*. ITOl2 6I(D±II:lIJil 
Tl*« 0 C0)3llfi^ffl(D»JBrtlC&4»feLED2 U 
^feLED22lrOl>tt, ffeLED2O0i|^IC 
Olvc«lcKliJ|Lfc«fc5lC. SifrSJf (HTLliEL 
I^fflKLt, &mmt I TOltfJ5»lcS:oT04) 

•c««**irt^ 0 fcffL. z<D&&m&\zt$^x\t. 

#fe L E D 2 O A<JifflT*, L E D 2 2 jW6«IC{4« 
■frfelift&ftl^o *0)<S». If2 0, 2 1 . 2 2|Z# 

A<DmMf&&k&ft£<Dfifa\zfatiZ>ztlzUZ> 0 

[0025] ^mmmBmnm^Fiztei^xizmmmfr* 

B^Stel (I TO) 2 6 IfflJ^I*, mmftiztii+h&w 



ttx^^>yf»jh»ttfc LT*JJBT£&<J:5fcftoTl* 
£o ftDI-HSj£a)LEDfSi^2 0. 2 1 . 2 ZlZJHMO 

/W7xwE£f*4-rs^iicj:y. u*^&a>B*» 
S^KBLTSISRSBJSa* (c i e) a&ft&rea 

ZttfX'Z&o COttMi:£l^tffftLED2 0 
I*. «B<7)lSffl0lw(iBLS.O3ffl(D^(7)*-eSt®a 
©*S«:t(DT-ft4o Wfel*. *fe^*Sfe<7)3fclc*fLT 

Tl*4<DT?fc*o S4s 80^4 1 TO/tH2 6SffllN 

S^fSfBUbT^So -a>Sfj£Xfllcot,NT. JUTIcIftB^ 
n o l2A, 2B. 2 Ce«LfcI*L E D*^fH 

ai-r*fc»r=ffl^**-#=*y^ft**iciM-*Jiffij* 

SXS-V>»iS*5±t, JMRlCttttWCfc*. 0 2 A, 2 
B. 2Clz^Lfc«*|niail-ei4. 3<I(DlISt£IM8fC 

/]>£ i^mmxftf&'t § c t *<pjffiTfc y . cmz * ^ t 

[0 0 2 6] DHfti§OtT2 0, 2 1 , 2 2^t>l4. 
02 A. 2B. 2 CT07F-f&<J: 5IC. ^B#XI*&J<I 
IC. £EflB. G. R-C*-T*Ml/i<as*$tL4. CCT. 

LEDlf20, 2 1. 2 2fl)M0)i«^ 
bfiB£li$tt^ti(DTfcoT. 04>lC^£;KfcR. G. B 

«■ ^ ep o *i *>< n eg o) as * * <r> n * jF -r t <*> t ft i * z t 

lca*LTI5Ll*. Ctf>£5(CLTaj;*J$;tx&R. G. 

B(Dft*<Dfe$*p^wr4ci:iCcfcy, mft^Bjg. ^ 

LT. it^tcfc5W7t7 h«ja<B»^l*. 

«fe. tfio)**w<B«-aLtai*S3ii4. 

5 0 5^ DVj^ft&TCDMIC/h^l^XlCLT*,. 

ifo)<fc5ftfe-et±E«»^&a3*'e**o L^Lft*< 

[0 0 2 7] DH*aT?«t)tt«^— *f=?9ttli, ffe 
*LT * *Lfr* (DBS **<0*fi*<ft < ft £ £ 5 lc L XffiJj 

ftizmmzti&o ip*>, *a>Si^-(0±0rci*. *fea>& 
*as*-r4**afi*^-2 2A<. ^-LT^-cojsaJiciiw 
fea>**tt*-r*«a»fi*^2 ojW&j»$*i5o cco 

*^i|X^g/MSi:ft^i:5lc-r^ 0 ftDHlgigCOLED 
m^li. ITO/4H2 6 (»L<f4. *SBJ*®M 
26MiiW>v'!7Al26I) iCfcySlMZtfli 
$tlTl>^>o ITOH26II4. E(C*JS«H^$*t 
Tfcy,S®gP4 0. 4 1 . 4 2. 4 3$«K.«tttt«t 
*M TO@OS®ICff2j££;h,Tl*6o -ttt&»tt»4 
0. 4 1. 4 2. 4 314. -f >v^A. 

i". ^^C7)^il^>. Ti/Pt x^A u . C r /A 
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* 0 CC7)^a(3iaitfctS®954 O, 4 1. 4 2. 4 3 1: 
£y. SHBrtO)#L ED*^-lCffl»ja>/WTX«ESHl 

-*^LEDtti:2BJlgl26 I <D<b^1*1t*a)fc 

-c. **«axarcfci+*#Bi*<Da«Mx^^>yfli 

[0 0 2 8] ZO>mn»UV\t. frLED*«0, 2 
1. 2 2IZI4 % «f-tl^*l/<^T'J — 3 2, 3 1 . 3 0^ 

tt&36<#LED*^*B»-r-BCtlcJ:yS6**±i:* 
1**o /hfU-3 2 % 3 1. 3 0WUt, jSSfcfl 
^£*]ffi^£C<t t^ft^T-fc^o LEDfT (DH 
fS£l3fcl:r£) I*. 5B*a>fc»lz»*$*i««'>L#t^ 
*a>MMtffl4/<*T-U-E# 

[0029] SUIBOEL120E, 21E. 22EI4. 

lb^l4. ^TO«fc^<i:3MI+/l/-h (quinolat 

e) fit*:. 3M«7>J U-hIM*. 

7 (Schiff) M2MI^, ft (IV) «{* % 417 

tfjuzh^-h®)*, 2ffii2ti&js®t*. ex*x* 

*— h. 2Ml7Ut-hU;i/Vf*U-h (ma I eon 
itriledithiolate) #?**f|EaM{** ^§ 

o 

[0 0 3 0] ftIfH3ffi4g^ry U— h£if*f4. H 3 T* ^ 
Lfc*iftst-C»S*u Ml*^>*/-f K*LM*JHJH*3 
-i3S[:tfM3i4It'^ 0 z<7)||JE^ffifca 
Lfc3l-ft>i:Lt, Al +3 . Ga +3 . IN +3 

g!3*<DRI4. ;Km. a&xi42Mt»7 

^xf;Hi)<fc§ 0 »*Ll>7y-/Ug<7>#J<t LTI4:? 

x-;ua^&y. &mm&o>mtLTi*. try 

[0031] Rcorn^ug. ry— ;ug. IS^HS 

14. #*L<I41 ~8ffl<D«SIIj^£*%moTy-- 

<h t 1 0<7>a&ST*S&T*££t<DT*fc£ 0 CCD 

[0032] B3CDLI4. t°n u;u> ^;u^r h> (pico 
lylmethylketon) . U ^JUT t K 

/<;utf % ;/juK (sal icylaldehyde substituted with bar 
bituric acid) T*a&$*ifc^ y TJUr;^ fc K3f. R 

>b<±i5(D«-efcy r (o) co--e^£*i4** /\a>r 



(8-tKP+i/+y U>H) . &tf**ie><D8ISH* 
U- ht*tft**lfc/\^t*^;i/i¥) ^OffeCDIB 
<i^T*<fc£ 0 B3 0>ftfi3lc£IUi«aatttt{*&L 
T. MHtOGa' 3 . Li: LT<D If 

& 0 M#Ga +3 -CaOL3Sl<*JU7K^ri/7UHy^;KD» 
-t KP**>*y'J> (8-hydroxyquinol ine) 

[0033] *#wefi|ffl-et43i?'j^yirt*/ 

U— h«*A^ H4 A&l/H4BIcBI^$ixri^«o - 
*16(D«^&I4. l»ft(D»*3Wr(B-C*y. 

fS]±-r*o cti^>(DS§i*T*ffi^>tL*3ffi4Ji-r7i->M 

(4. Ma(Dcfc5lC. A I +3 . Ga +3 . I n +3 ^tf 
»*LL*<, U4A(DZSI4. Rrt<±fa<7)<£5£:S i R£ 

I*. 

[0 0 3 4] BfTiaCD^^37»S2ffi4afS{*l4, H5A 
Xtf5 BlzH*$ttfct,(DS*t;A^ M1I4I^^S2- 
1 2tt»&IK-C#i2M|-eft^ *?*L<l4Zn 

l+«*ft«^-*«J . B*Kffl»^#tt. 321 (1 
9 9 3$) . L51 1 ~ L 5 1 3^<-yJ#i) . C(7) 

r 1 14. 15 At 5 BO>«iSaA^&a«s*tSt»a)-efc 
*• riSI4. eyy;u*a>a»xi4r5>3E»<EffiLfc 
*««f»fr*a>*<»*L^. jgi^xi4. tk^. i-8 
<l<7)S^Jl : f : ^ : tor;u^^uxf4r;u3^->;us. ru 

-;uai4 37 x _^st $>y. »* l i^mmmt e y v 

«. XSI4. J/^7«i2«M*©t-fc^*» 

S2ffi#g^<*l4. ;tfi5 2 0nm(D3tJ±ifitl)o 

[0035] *^0E L^trffjffl-r^^ (iv) 

^'Jf/l/7;i/ft K. i^-y^iutt. ^r/U— h (8-t 

L 2 2 v&-ez>mi*tf£&ti% 0 L2ici4. 
u-hSx*toL2^7x-;ntfe^ (iv) &mm 

l*^t>l4. j^tt (solid state) (037^- h;US^-tr>X 
^SlCcfcfLtf. (A) ^5 0 4nm(D3feA<ai^$tl 
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[0036] jgic*fc« (iv) fcjB«{*izi* % ya<«x 
i* n r 2 r 2 «»3U*3Mt»7;u* 
;uS*>T 'J -;u»*> 6a«RniB<f H 6 a)*** 
e*****i*. 7;u*jugi4. iM£!xi*4rtttR£!-e 

fiO 1 ~8fi(&a*W^£*0<DA<#*L'l*, 7)\s*)\* 

*XttTU-;Hta>«*»i LTI4. i~8fflo>«*« 
£ G l 3 I*. r;u*;us, T'J— ;u* % /\^-< KS, * 

J U— h l/-h?) "tMJ^UTJU 

(M NT) *«^&a«?-C*4 0 A*<S. YtfCN. M 
OI_ 3 #MNT<D<t£. *£*U>S?<D*Mfe*<*3fe-(5 

[0037] (U7-eil7F-f &m (T-tr^ur-tz h*— 

MI*. >f KgfclM4JB*l*3~ 1 3j£(7>3«&g 

l +3 >Ga +3 , I n +3 *-C**. H]7<7>RSI4. 

H3fl)RitHi:'efcfto eo^ris R*<>f;ust\ m 

*<A I +3 % G a +3 . I n + 3 <D 1 Ot'fe^S^ » 

^&Ui***L43t(0afitt-t*L-f*l4 1 5 nm. 4 4 
5 nm. 45 7 nmi^l» (+KbO) r^>£/ ^ KM 

J . 

#t£. 92# (1 9 9 3?) , 30-3 3^-vS# 
EE) o 

[0038] *§&wx*mm'rz>zmmik&mmmt. *. 

il«fe5fe^^3t-r^o C<D«fc5ttl«*<D<b¥ai*MDL 
4 2 T?*y. MI»»/-fK*«M3-13|fca)3 

A I +3 . G a +3 . I n + 3 . S c +3 *tf»|-f&*l 

So *fcDI*. B8 AlclS*S*iTl*4cfc5fc2ffiIBffi 
T-'Ca&ft. *y»L<l^t. ±E2jSEttff{*Dl:: 
14. H8 A<DR*^aO)*a)tR|i:-Cfc*. 2-t°=3 
'J;^h> (2-picolylketones) . 2-^t;i/v^h 
>(2-quina Idyl ketones) . 2- (0-7i/^» t° 
'Jv>^rh> (2- (0-phenoxy) pyridine ketones) 

[0 0 3 9] C(DL 4 t LTIt, T-tZ^UT-t h*— h 
(acetylacetonate) . R3^S i <h COl^ixA^fe 

R3R<D<b£1fc« 3. 5-v (t-bu) 

(3, 5di (t - bu) phenol) . 2. 6— v (t-bu) "7 
i^-ib (2. 6di (t - bu) phenol) . 2. 6-v (t- 
b u) ^l/!/- ;U (3. 5di(t -bu)cresol) . H 2 B p z 
2 ^*><^**l& 0 M. CftbOMb^l*. B8B-8E 
iCB^fiTl^o 

[0040] mtLX. 7;i/S-^A (eD'J^m 
h» [2. 6 - v (t-bu) 7i/4rvK] 

(alminum(picolymethylketone)bis[2. 6 - di (t - bu)phe 



noxide]) 14. jSft»?(D7 * h;b S *-fe ^X^Clcfc 
ttl£* £ft (A) 4 20 nm(D3tJi±i^tl>o WE<b6 
JfeO)^ UV— ;UR»(*:-Ct.. ;SS420n mCDfttZftjl 
Lfcp TJ^-^A (ea'J^f^h» ex 

(OS i Ph3) (alminum(picolylmethylketone)bis(O 

siph)) ^x*>y-)A (4-y h*^>-tf3 y;u>^ 

i^h» (Tt^UTth^-h) (scandium(4 

- methoxy - p i co I y I methy I ketone) b i s (acety I acetonat 
e)) -C?l443 3 nm. 7;^"^^ [2- ( O - 37 x 7 
*V) t°'Jv>] t*X [2. (t-bu) 7x7 

*v K] (alminum[2 - (0 - phenoxide)pyr idine]bis[2, 
6 - di (t - bu)phenoxide]) 4 5 O n m*CfeS 0 ffil 

T*£ 4f6a>«S0Mb$tt-efc*o eXTfxXTtx^x— h (bi 
shosphonate) I*. TK<&<b^5tT*5Fl*£o BH*u M 2 
x (0 3 P-t-i)-^-P0 3 ) yt-^o 
[004 1] fcfiU M 2 l4^®^^>T*fcSo x <t y 
tf#lCia>»^ CtLl*4fiEAIH-f (Zr 
+ 4 . Ti +4 . H f +4 m) o xtf3Xyti<2tzt. 
*>M2l*2fiEfcftor. Zn +2 s Cu +2 . 

cd +2 **«affl-e**. fc**o> r*- co 

gfl#f4. *X**-h»t 2*tt«fcT?**3f*«XI* 

tk3IMtoB%1b*tt4<£i*. 
[0 0 4 2] co>ex7frx**- Mb*ft<D«i Lt 
I*. 119 A<h 9 BlZ^-Tcfc5*7x — L/>e — 

U>eX7fcX7fc^— h (phenylene vinylene bisphon 
etes) mtfVt&Ll^o ft\Z % HI 9 AI40 -X5 1 JUX 
fM^extaW-h (0-styrenyl stilbene 
bisphosphonates) t'fcot, B9BI44. 4' -t*7 
i-JI/V (e— ;U7^X7tx^— h) (4, 4' -biphenyl d 
i (vinyl phosphonates) ) "Trfey. R[4|tri&<7)i§£ <t m C 
V. R4I4*t£L<I4 1 ~8<@<£«i?tJg^£toS&:* 

i*3Mt»7';u4r;u*-*>7 "J — ;u*A* & B«-e # 4 . »5S 
fer;u*;usi*. >f^i&(/xf^st^i, 0 

T'J— ;USIC|4. 7x— ;uS3b<ft« 0 7il/^JH^7 l J 
— ;U»<D»a«:«»SlCli. *?£L<I41 ~8{i(7)Km 

jua 6aB?S#tfc % t* 1 «a>»3&<#* 

[0043] ffirEO) 2 ffi^jg v u^-- h y juvft u— 

h (MNT) fllttl** Bi OlcU^Lfc^b^^lgig^W 

LTt^fto 2ffi^s>r^>M 3 izi*. +2 m^^^ofc 
&f*4*H-<*>*iBffl-e#**<. Pt +2 . z 

n +2 . Pd +2 m<bm&&m<<*>tfm*Li,*o yi 

I*. y7/I^ I*XI*j«»7x-jH^6i«t 
7/1, 2. 2- hU v7/ e-JU*<*lf b 

[0 0 4 4] *fcL 5 14. » 
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R) 3 *>P CR) 3 2, 2' -v7-f'Jv;i/ 

(2. 2' -dipyridyl) . ^x^->^P'J> (phenanthto 
line) , 1, 5 - vx> (1, 5 - cycioocta 

diene) ) , tf* ( v7 x -){,7\s*z? <( S ) £ (bis 
(d i pheny I phosph i no) methane) Wf<D *r U— h IBS 1 ?- 1 iS 

[0045] c. E. va >v>^lc££ r;us^-tr> 



htt-fJ^A (I) . (I) % ^T^A 

(in v^^-u-h$g«:j . *mit^^m, 105 

S(1 9 8 3«, 1795 v(7)fSKl^#|zSr5 
[0 0 4 6] 

[81] 



[^^A (1, 5-v^Ot^vi» (MNT) ] 
O n m 

[^^A (P (OEt) 3 ) 2 (MNT) ] 
6 n m 

[^^A (P (OPh) 3 ) 2 (MNT) ] 
5 n m 

[^^-J-A (tfx (v^x^;U7hX37-<y ) (MNT) ] 



5 6 

5 6 

6 O 
6 1 O n 



[^^A (PPh 3 ) 2 (MNT) ] 65 
2 n m 



[0 0 4 7] E LJH£ L*C?lJffl"C # 

-b^*^#**t*o H11A-11 Elz. afflpTteft 

*«««TT*-b^**<H^s*trtey. B11F-1 

l£3ieft*»fifcLTl^o HI1 1 A- 1 1 HCDR&f4. 

[0 0 4 8] ctit>m^$c^»i*. *»«»**ifc««f 

tK'J (^*:7x» 

tK'J (N-tf— ;u*f;u/\V— 

[0051] **wc«ffl-c#ft»±aa**u- hie 

f c ^ > £ / -f KJK* (La. P r . N d % S rru Ecu 
Tb|) )5^**t6. 2ffiEffi*(4IEatffi(* 

[O O 5 2] ifriBCDIEftfl&iUJf 2 O H. 2 1H. 2 2H 
jftiSH 20H, 2 1 H. 2 2 H(4. 'PU < <t t^CD5*) 



[0 0 4 9] VU K^f-h»BtS*tt* 

#E«S*lTl**. 
[0 0 5 0] 
[«2] 

* 

o) i oA<*#*aa>ii-eftyao«*ji!(^-t<D^tt*s 
*ifc*4< it 1 WaMMTttCfc^fctf* 

'>&< i* 1 0CDiE?l^fig2lT*#4^S^m3T^ 
>TffcottiM^ «*tf* 3?Ste!g37£>fC 
14, ty7'J-;i/7S>, v7'J-^7 5>, h 'J 7 'J 

— ;ur 5 tK u t y — ;ur == i^mcnr y — ;ur 5 >a< 

5, 2 9 4. 8 7 O^lCEttSttTfcy „ *-<Drt#a<# 

[oo5 3] *&BAiz± zmm*- ti-v9LEDm* 
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1M^<bfc<&2S^ J rPflta£L E D(*T*&S <t{E£-T 
HTf fti J: 3 ftH^f D«4t-*--^ L E Di 

9 o 

[0 0 5 4] *MCJ;^yvK-7X^Xi^ El 
2 (A-E) IzB^SiKTl**,, -<D^?£ lz£l*Tf±, 
ITOB52ttIJtlfc*7XSfi50 

a o fc & , SE left 5 flffl f£ It * ^ ;i/ t ;u 3 — Jl^Jfc* £ fr 
5c *lc»«5 0£. Jg^ES (UHP) SXttHRSKSffl 

wwe-A«t«^t, iToi5 2^i^ti 

[0 0 5 5] ^iCfjte I TOU 5 2±|C. £IT0)£5\Z 
Lt, ffeMLE D 5 5^Mt^ (H 1 2 B) • * 
"T. I TO»5 ZONHEOftUmzi'* 7 3 

x<7 7 3 ^offeo *^a>MfMM&£tttf><& 
C£j6<fcl^5lcLfcjb<€>. ttllS*T?iALlo» 

tic* y tit, 7x^53 

©BBflSaCT* 5 0—1 00 AJSCDIEftS&eSB (HT 
L) 5 4&tf5 0-2 0 0AlOfM3tl (EL) 5 

S-T* (Hi 2B#i) o fit, C(DELB56Jl 
(C. ^L<f*50-1 0 0 0 A(7)JlS<7)«^Jg3iJ8 
(ETL) 58jMt5„ II:COETLf58± 
iZ % #£L<I*1 0%Agt90%Mg|, X 

l*f£tt*HiS^SS L < ItMftMfr 6 ft * «fc 5 tt¥ 
2BMIl6 0M?Mt^o ^§16 OMCDJISfi. 
1 0 0 A JsTFOSIl* -tibffi/15 4, 5 

6. 5 8. 6 0 Ml*. ftffiffi** -f3j->tf— A»J1. « 

[0 0 5 6] MlCffTfB£JlB6 OMCDJilZ. */<?*iJ 
XfJLitM^Ftf— A;££ffll^T. 1 0 00-4 000A 
KDITOffittleOlSaStlia CCT*tlftBJ£fS 
Bftft-r*fc«)lC % g|2tf>B2 6 tattle. f5IB(7>rEB6 
OM&tf 6 0 I Jil60i LTt&BJ§-f So §I60(Z) 



«tt*IIfl§$&Jlg|itt6 0Mli. f(DT«(0ETL|5 8 
iB»»(B-r*3&«. ITOB6OII»0)tC±ll!(DH 

t LBizttWrrs. :ct\ *r<D**»*xs-c*. * 

©xaiHlcj3^-Cj|ffia**H*L3S:^J:3Jtffltl«* 
[0 0 5 7] HI 1 2 ClCli, Btrf5<DWfeS§& L E D 5 5 

*«jtLfco)fcBii:i/-v k— ^x*jkiflMa«f=j:o 

T. «TE±:a«)l6 0JiffilCftfiR**Lfcafe«6*LED6 
5)Wg^£*lTl>So CCDLED65I*. HTL16 
2. ifeM!6 4, ETLB66i^6Sft 

Stt. 1 ooAt*yio*a^*s^ vstatttt 

eoMtfET LB 6 6 JifciMStu Ifi^r 1000- 

4 0 0 0 A m<Dj&(D ITO160IJI2 0>lftfM 6 0 
[0 0 5 8] H 1 2 DT'I*. nQK<0i/<V K-7X*&tf 

ffiBft«£JSl^-C. miBB6 0(D±ni[z^fe^3feLED 
7 5£»»LTl** 0 $6MLED7 5t, HT Ll 
70. *ftJ8*E LI7 2St;ET LI7 4 t^&S 
So fi&ICL ED 7 5CD±®ir. ^feifE^TfeBOlia- 
tHfillC 6 0 I SlXSQ 0M(Di5^b$l)l$ftl6 0 

±»aiHl TOB60 I £. ^±^lzfcltS:fc*lffc£ 
fi>]*-r*fc«)lC. ±*|fil^a>***fi5 O^lnl^oTS 

t"e#So ft. §ETLl74 % 6 6. 5 80)11*1*5 
0-200A. S-HTLB54. 6 2. 70(DJ?£li1 
00-500A. S-EL156, 64. 72tf)JS£lot5 
0-1 OOOASgt'fcSo Mft-¥>«i***t<fc<'r4 
fctf>fcH\ I TO/«i*tt±it, ±IEJS£^H 

[005 9] -t LT. ITOl52±ilZfMiftfe^ 
51. 59^ I TO/*Il60OI TOgp^SO I 
©-hffilC^SUtttiB^B 8. 89. 92. 94. 96£ 

A. mWftoftmfr. Ti/Pt/Au, C r /A 
u. Mg/A g^CD^Trf&fiTf S(7>ri<M£Ll> 0 C(7) 
Sig^lCfcUT*,. *^<D5FKffl»*^X^ Lfcfft-C 
9 ■ ft*RSBiS ttlM*X*&£tt o Ttr 5 c i A<"C # 

5 o 

[0 0 6 0] i/t K--7X^XiO*»IfiTfli, i1 

f 5 1 , 59. 8 8. 8 9. 9 2. 94. 9 6 £■ Ha>fc 
J6ii9 7tMt^o *6^B9 7(*. > 

tf>. LED(D>^^K&JhT-^So $&^B9 7li. 
CVD;4lCi:y. S i 02. S i2N3 <fa)ifty'Ja> 

xi**a>ffio>iei»*fi=j:y»*-e#*. ft. ccdiii 

SlCfcl>TI*. LEDif#i4^ateS<fc5ft 1 20°CJa± 
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[006 1 ] *§&mz&% L E D«H*»{ig-rSfctf)<7) 
K5>f X7f>^SJ, 11 3 (A~F) ICH^LTl* 
5 e 01 3 ATM*. mSJIC, ItjfBv* K— "7X^7Xfli: 

^*$<a;£>£-e. #^x»jsi 0 2f*;mc fit** 

-AiiJffiotaSt^ ITOI101 ZMfiL-fZo SE 
|Z. I T Of 10 1 CDa®£<*IC, SS0lgIf?i 

i:i$(^HTLl1 04. ffeELl 1 O 5. ET Ljf 
10 6, &mm 1 O 7Md: I TOJWI 07 I £^<t;$}g 

H07 JSlMtSp ft. i t o/ftdftff/f 1 o 
7\z. n£*<i ooAjaTT'&y. "to&tiimMSSL&m 

H10 7MI*. ETL11 0 6(0tC±®l:M*^ 
1 000-4000 Am<D I TOUfllJf 1 0 7 I I*. C 
0^111 0 7M±lzMJ*lS o I TO/1107 I ± 
iSS^^X^C VD;£lCT 1 O 0 0-2 O 

0 O Amnmitis*) z»>Xf*2i£lbv'J □>^7X^fi 

1 0 8f»iML, ^bv'J=i>^<7>ffe<7)Jf 1 
08±(C. HPR1 400J?Mg7t^vXhI 
1 0 9£SJf-f£o fit, Hi 3 BCZ^StlTl^cfc 

hUv* KB 1 O 9(7)^ffli]i^1 1 0£. -gS 

(Si 3A#ij o S3t*+i^nffiy^i 1 of*, jsaj i 

TOl1 O 1 tfm&£frm^i£f&^mj:&®tZtiX^ 
£o Hi 3CT*I*. (Ell 3B-C^$*IT^^) 7* 

o samina^i i i a<c f 4 : OjO^x^/si^t 

&5&£*l£o ^^flDX&^CDtecD^X^x 
^^^dcfcoT. I TO/tH 107 I t 1 07 

ETL1106, EL1105, HT L§1 0 4 
X^7l1 O 8 *U£. H 1 3 DdH^ft&cfcd 

ft WfeSS* led tf^&i- s o 

[0 0 6 2] fit, SiNxil 5 0£±{*|::ttKL 
t, 013 EfZ^L/cck 5(3. ITOB101 (D^fflUfflJ 
S^X<7-r^^^ hl/yXh7^^7 1 1 3J81L, ^ 

H£fToTWfel_ E D<Z>±gfJlC$ifeL E D 1 1 5 £Jf2/£ 
Oftj^ HTLI1 14, ife^*ELil 1 6 

m<mmzftz> chi 3 f#hb) . »feLED§sigxn 
tu*. i6ledi 1 mi^i: k^-tx 

gfeMLEDI 1 5±IZ % ^fe 
L E D 1 1 7 SJ^fig-T^o ^(7)!£. H 1 2 ECDjf 9 7 t 



[0 0 6 3] yvK-7X^ K^*f X-/^>?\ *<Z) 

vmm&mmm \z # * * 5 

ig-TSo M 1 4 (A-C) l£. **M<Z)^feLED*^ 
£ 4 0JUT<D®BT*§^lc/^y>r-v<bU fiOlS/^y 

ffi. Hi 4 (AfcB) *"C?ffiffl**l4»#(Dn. i1 2 

Ex*^ffl$tt*c7)i:f5]i:»-^fi. hi zEtmcsmz 

ff;-?b<DX*fcZ>o Ctt/*^— vfltiSl*. B1 3F<h(5 
f£^«-eft5o 11 4 A0J;5 (-> iT±<*JS i N x 
^8B9 7ttILf:i, T^-trXBHfU 2 0. 1 
2 2. 1 24jjgjOO)X7f>^/7th7X^SSr* 
flsfifcU *«B8a>»&rtt. WfiLED. IfeLED, 
*feLED 3f—K) *tl*tlO> 

^±®lcfc&ft)lJf 6 OM' . 6 0M" . 6 0M" ' £ 

Haj$1±£o SSl^T. **L£>gaJL*:ftJ51Jf 6 0M' . 
6 0M" . 6 0M" ' (D«»lzfi«^«*:/$;^AS8» 
31^1 3 2. 1 3 3. 1 3 4|C*-e#^-T^ck5^ (ffi 
«(£ft£{$o*:) ftJl^mffiSS 1 2 6. 1 2 8. 1 3 0 

TOl52lc»«iLTtey, n(H4S^4»SPlzfi 
«-T*-f >^^A***iBl 3 6fc*tt**lTl** (ft 
»-C»«*4xfc) ftS#m®^1 3 5 5^SLfcTy- 
Ktaam^SMfSo t^«:Ss i NxW<D 

HMDtetMVtiLtttLX* ?Sft3lfi1 3 2. 1 3 3. 1 3 
4. 1 3 6/£(+*Mffi[z;ttoTBffl*1*4o 

«*ft«Sm^t-tf-7^LED« 

ffe<&IIJ£J&fglc£oTt, /W^-v seta* 

[0 0 6 4] **W<Dte<D3StSfl2lfii: LT. ftltDtfi 
5 0JifZ4fl(&£feL EDS^J/f^- ^«fi£-eftfi£ 
t^SS^ 11 4A, 14B. 1 4 C^#RBLTISB^ 
tSo CCD^*"T. *7X|fi5 0j8lt:gO^ 
A ( I TO) §1 5 2 "Cffi^-r ^CDS. TIBCDX^ 
iC^y. Jfet-^^^LED8i/^7>r-ySM 

[0065] i. *mv\t. wfkmto&ttm&mfomz 
wtf-zti^?/**— >vmm£ti&s i o 2 n 38j 

I TO§5 2±®lC|glt^yr* , >. '&%:J5m£m^T I T 
Oi52 S7X^7tS 0 
[0066] 2. 11 2EXIJ1 3F&(/11 4A0)L\ 

i 0 2 Jf 1 3 8±(7)Eig2l 4 OrtCD&ilB £#^^5 
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[0 0 6 7] 3. nSbftm&t&S&TWZmtvtv Kl 7 
0' -18 0' Si0 2 i13 8_ta>& 

[0 0 6 8] f:t:L, £JIJ$ft!fe3S^ 1 70-181^0) 

l^TI*. B1 4 A-C^Lfcig^l 2 6. 1 2 8. 1 30 
tmCT*&Z>o 3fflO)ftttia»-T-1 7 0*& 1 7 2. 17 
3^b 1 7 5, 1 7 6^b 1 7 8, 1 7 9^b18 1(D 

M' . 6 0M\ 6 0M" ' tn%&}\zmffi$tlT& 
y, 4 *3<Z):+" — # — 'V^ LE D^t-7-|*9CD*&^t-T-lZ' ,, 3{^"C 

iifc»^-etii5i«-e&*o 4fflo)LED*^fz*atti 

TOB5 20>affl±lC K-VX^&IZT. #0ijT* 
I*#ii7y - KKtt-*-««a»6BttttMI?- 1 8 2 

ffi^rs±icafitLfc»3&^6ft*4fia)*^*fffiKLr 

TV- KKMiTt »J*"T 6&5S#&£ d t lzl£» LT 
($LL> 0 *#J(::fclt££feLED7L/-l*. #-*JU^ 

[0069] 4. f 20)S i 0 2 I1 

L. lULtl^ltft/^ Kl 7 0' -18 1' f£lt£ 
[007 0] 5. Ktt<7>*2 S i 0 2 J1 1 8 4Jl 

p b-s nxttiEjimviuyoait/opxttu 
>yi s 6$iiti, 0 

[00 7 1 ] 6. H^X 1 8 &<D&m±\Z % v;u 

[0 0 7 2] 7. i14BOJ:5l:, tlU >^ 1 9 0 
1 8 8£*^ttlctt*&t?. 

[0 0 7 3] 8. ttBBBVa^Stttf^BBJMlcft 
&ft:$lL^^b, InliLtViHr'J >y 1 8 

wit*x$t©n»i 9 2fcBcfc*>-cffiK« 

[0 0 7 4] 11 5lZf*. RGBt-*-7^ LEDi 
9 4Ma5F**i/Cl*4o K-y h 
1 9 5 1*. *§Rfl£#-C&£o i^Si 19 4 1*. 19 6 

*a>»#-c*"rB»a>B«3^&tt*o iTOt'«E*ti 
fcff^tt*®**/*— 5Izlt* U3ii*x-y 

7h'J^XttlcEiJ*lTL>So -€* L"C. iI(D#li*I* 
B2<D«fc5ft«BLED«J6£«*.-C^4. B2fl)/<-; 
f'J-3 0, 3 1 . 32 ^(D@£/<-< r X^Sttttfr y 
(Z. i2tf (B) . B (G) . B (R) "C^Stl/Cl* 

iiTHtHLt, TVS«g?(D$^-^-i9 



9 0*WTT\ J E-n«fti@«J*7K¥Sl/Sa*S^P-tr 
•Vit- 1 9 7 t 1 9 8 fcSUiftr l^So 8oT, LE 
D*?CD#7 h 'J ^ XlZtt'XP < 1 1 2 *0)H (x. 
y) *<fc^T. EDtt'>4< 4:tiCa>2tt(Z)XS^ 
icfitS-T^o CCDif^ xfd£7K¥34lz. y$fi£gfi$4ll3 
tSCi35<t§4o M< NTSC^fl/ffifS, ft 

a*o)fctoa)fefiR»R, g. Bic^-f 6c<ti*J§*a-r? 
fe^o 3Jife<tur#. B« ff^te^vtf^— *ffla> 

^-^-gft, cfc<*fl&j|XTl*4o **F-\!>BlEj£Sfz 

*y*a>*5«pB«B«*B»B.-3«iB-r*zfct. n 

U-a>j£»f*. xy7Kl/X*flfflt4xyjHS-CS 

B«-e, ^jffljtit^^o 

[0 0 7 5] /^XBMSttili, Hf3e0)«*lzj: 

y, DH«igL Eomm^mmom. b« sa>aj*i£ 

^MfcT^-tzXL. /<JUXM£flA-**>Btttt*E«a> 
¥Rt * ot/U 7XB*t 4 C fc l: J: l ) , *feXI*£ 
fiO)**81^baj*t4^tA<T'#, J5l±0)<fc5lcB 

*-c*«. *fc, x y«<D*fi«n»lZ3t»L"C\ -?h 

y**tt<DLED<D««»#*B»l::BnU SfiLT 
BB*Rllw*9-BBtft«-e**«fc5B*S*6Cfc 

ti-eeft. LEDa>B«?»#r*BB*i::Btt*4ci*?r 

[007 6] ±IB(7)cfc5(C. B2 0tt£fflBB&ftl::<>: 
*u*. jffiizft^BKW-e 3 ft D Hi* L E DiX£* 

300*660 0*Ja±<&*S«*»Ocfc3fc»««* 
B*fcB^BB-e*«*BBB^BB*B«-e#*zt 
ttt*. cOck^arWBBBEl*. B«E*fttffl*-r*3j- 
-*-^^B*B^B*Bf**<SLMc«*i$||z-3e(D|l|| 
W*J3l^rEB*tL*J:5«:tt*a«-ei*H«art-C# 

[007 7] ^SCD&SjIZfcl^Tf*. W>^¥*<tl* 
*V*fil=BB-r*J:3«:* o*yB2fcB«r* *5 

[00 7 8] N<@ (Nl*g^ft) (DLED»I*&S4 
^ftLEDlW, **W(DM<j:«*J6»fflt LTHl 
6fzB***LTl*«. »*lzfclffttt«**<DB«cfco 
T. N(&ffl(*81ltMlC»SS;|x4-efc5 5o CCD L E D 
0)Nl/^gI(*li, «*tf. B1 2 (A~E) T?MB 
Lf:vt K-7X^m X(*. HI 3 A*& 1 3 FT* 
BWLf: K^-f x^^>yxSO>L^-r*t*lZcJ: y ftJ*T- 
££ G B i 6CD|gJf TU-(7)gaBIf]*,JtSiil*. B i 3 F 
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1 0 1 i>mmtS tlXl^&o I1©L ED©t C±SPI- L 

e D#fSJHf£j&£ti. tLEDit tdta I TOf1 0 1 

<D±lZ\m&lZl&m.ZtltzH T L|f 1 5 4. EL115 
6, ETLI1 58> &mf§ 16 0. I TOi 16 2* 
t>&-5<, Nf@©LED 1 6 4ICI*.. -troa±ffifl) I T 
Oil 1 6 2<7)SEIC±ffilZg±gB*S^A^J$$*tr^i> 
(0 1 3 F0)Jf 1 5 2 £#Bg) » -5- LT0 1 3 F0>fe#§ 

*mm&tmmz. mmm~it*&#.m i i 9*<^k^ 

fiJt^ftSo SLEDi^CfeSELl 1 5 6<DitM* 
3fe**--CI4. ^feUftlf Ic^-S^iSlK 

»<DSf sout^-fr t. ai * $ tt-ssij * ro&fi o ti a 

fta>fS**»ni&l=-r4. ■tfl)J:5'Ef«Bru-lc 
fcl^TI*. T^-trXgafL^^a) I TOjfl 6 2lz«a 
*-tf)&l::0 1 4 A. 14B, 1 4 CtD^ilf 
feL ED^r-S4B^LfccCi:|5)*i<D^}ir*, «JH*<7>L 

[oo7 9] z<Dm*z&z.i£. l&m&x-. mmmmv 
K-oismm^&^ip x<r>7t-—)ui]=7—¥-m'<*ii' 

**B^^jiffl-C*^-5o Croa^SSI*. <1*<DLED0) 
OStfs© L^*t t T? # -5 o 

[0 0 8 0] ft. Jait?UJB^Uf=^SgBjroHi£}^g§lz-3 
^#-V>®Hlc*/<-$ti.-5t.<DT*fc-So m*.it. 0 2T? 

it, K£+T*3ii£^£-&jfrf st^yi::. tK'j^- 

LED20£ffcfi£U Siy<7)2<iCOSSL ED^Iff 



[@i] 01 aij, $t3k<»*-ii-v<7 2m^Tom& 

m%m* (LED) OBt®0T-^S„ 01 Bli. «E3fe<7) 

afiv^JH^TnfcijMB***- (LED) OTBfSEi 
ED(DWEElT'&§c 

[0 2] 0 2A~Cli. **.-e*i4:ftHG>JtlfeKffi-?fc 

^ (LED) <7>Bt"S0t?&-?d. 
[0 3] *ttft&0%£X±?«-£1±*ftJ| 

arc**. 

[0 4] »ttttfia>3fc£ft£?«3tt*%M£fl|jijt-C& 

[0 5] £«fcfe©jte£S8±r*S143§3telB£mT'-* 
•5 4$ * U * - iS - -j 0 it-SMlO) 0 r- & * „ 
[06] £*$fcfe<Dft£S6±T£St4S6ftJi£*?i)a-C?£ 

[07] &m±&<»ft*%±-*z>mte.%2tmzmf8.x-z 

[0 8] ^«^fe(»7t$fl^t-^)n&t4fg5t^^mj«r*# 
•5>t$*fc d— <bfttta>H-efe&. 
[0 9] ^^/cffero^^Jt^-r-SiSll^jfeg^^fiEr-^ 

73*- V V <b^1*I©0t?$)*c 

[0 10] #^fcfeOT3fc£Sg±T$Stt#§3tlf £8i-£t- 

[011] £t$fcfetf>7fc£f&±-f £Stt£ftlf £«i$-e 
#5^*fc*-:tf=-;/^Mb^i0>0-efc&„ 

[01 2] Ell 2A-EI4, *^BJ|r<t-5f.feLEDS! 
3t(Dfctf)lcfflL>-!o->-v K— vx-i7«&axfi^^-r0r*fe 

[01 3] 01 3A~Fli, *f§B^(Cj;^^feLEDS 

itrofctoicffl^^ K^-fx-v5 1 >-y«isxg^jF-r0-e 

— v^^t Er®0T*fc£ o 0 1 4 Cli. El 1 4 B<D 1 
4C-1 4C«IZ»o/S=BfffiE|-efc*. 

[016] LEDlI^Nf (NI*§8S2&) *T?ffi:*:L 
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